ABSTRACT: Most philosophers today will acknowledge the pitfalls of confusing metaphysical and semantic issues. Many are also familiar with the classic semi-formal argument that has come to be known as 'the Slingshot' and the various philosophical ends to which this argument has been deployed. The combination of the argument's relatively simple theoretical machinery and its wide range of applications make it ripe for abuse. The slingshot was originally conceived as a semantic argument about designation; what it suggests, but does not prove, is that the closest analogue to singular term reference for any expression is that expression's semantic extension. In order to derive more metaphysically robust conclusions, however, many classical deployments of the argument make use of several methodologically suspicious tactics. By cataloguing the more frequent abuses of the argument, we may remind ourselves of a valuable philosophical lesson.
Introduction
There is a familiar argument whose formal presentation is due originally to Alonzo Church 1 and independently to Kurt Gödel 2 that has been used for a number of philosophical purposes. In its first form, in his review of Carnap's Introduction to Semantics, 3 Church presented the argument as a rigorous proof against the view that sentences refer to propositions. 4 Others, like Donald Davidson 5 and W.V. Quine, 6 have employed similar arguments in attempts to undermine various philosophical theses. If successful these arguments would have startling results. First, all true sentences corefer (and so too with all false sentences); second, if sentences refer to facts, then there is but one "Eleatic" fact; and third anyone who has a true belief, believes everything that is true (and similarly anyone who believes anything false, believes everything false) or finally four, that all true sentences are necessarily true. Unsurprisingly, this argument has gone by several different names: the Frege-Church-Gödel argument -as the argument has been thought to have its roots in the work of Frege -collapsing arguments, and perhaps most famously the Slingshot.
The most comprehensive work to date on slingshot-arguments is Stephen
Neale's Facing Facts, 7 which discusses some of the more prominent versions of slingshots as well as their philosophical significance, paying special attention to a version Gödel outlines in discussion of Russell's theory of descriptions. Ultimately, Neale concludes with Gödel that in order to avoid the argument's intended conclusion of a metaphysical "collapse" of all facts into one, one must "give up either (i) an intuitive and straightforward Fregean Principle of Composition or (ii) the idea that definite descriptions are expressions that purport to stand for things." 8 Since giving up compositionality would appear too high a price to pay, one can give up the view that definite descriptions refer. In other words, if one adopts a Russellian treatment of definite descriptions, a theory for which there is, as Neale maintains, independent motivation to accept, then one has the means to avoid Eleatic metaphysical collapse.
the cases I discuss are illustrative examples of the mistake of confusing language and metaphysics.
2. Historical Background: Frege, Church, and Gödel 14 2.1. Sinn and Bedeuntung and Frege's "Slingshot"
The extent to which there is anything one can call a formalized slingshot in the work of Frege is somewhat controversial. 15 Regardless of whether we can correctly attribute to Frege a slingshot argument, it will be worthwhile -especially since both Church and Gödel took themselves to be articulating Frege's implicit reasoning -if we examine his motivations.
Recall that Frege's solution to his now eponymous puzzle hinged on distinguishing between the sense of a singular term from its reference, and that by positing these two distinct semantic values for the class of singular terms, it would appear quite natural to extend this distinction to other expressions as well. 16 For 14 I shall use the terms "referent" and "designation," along with their plural versions, interchangeably throughout. 15 As one (re)reads On Sense and Reference, one does get a feeling of sorts that a slingshot-style
argument is precisely what Frege had in mind, although the question of whether there is an actual slingshot argument in that essay is a question for Frege scholarship. Answering this question definitively will have no effect on the outcome of the current essay. 16 The distinction between sense and reference makes its first appearance in "Function and
Concept" (1891), and was later developed in more detail in "On Sense and Reference" (1892). In the former, the distinction gets invoked in connection with discussions of mathematical statements concerning the identity sign, "=." At the time, there was debate about how to interpret the identity symbol for an expression like "2 + 5 = 3 + 4," where some favored the view that this sentences expresses an equality, but not a strict identity. Frege explicitly disagrees with this assessment, claiming that the expressions flanking the identity sign both designate one and the same thing, the number seven, though the thing signified is presented, or picked out differently by the two expressions. According to Frege, those favoring the equality interpretation of the identity sign confuse the "sign and thing signified." (Gottlob Frege, "Function and Concept," in Translations from the Philosophical Writings of Gotlobb Frege, eds.
Peter Geach and Max Black (Oxford: Basil Blackwell, 1966) , 22) It is as if "one wanted to regard the sweet-smelling violet as different from Viola odorata because the names sound different.
Difference of sign cannot by itself be a sufficient ground for difference of the thing signified." (Frege, "Function and Concept, " 22) . Thus Frege makes a distinction between the number being picked out -in this example the number seven -and the way that that thing is determined by an expression like "2 + 5." The former Frege calls the reference (Bedeutung). The latter, the "mode of presentation," he calls the sense (Sinn). For more on the history of this particular topic, see Kevin C. Klement, Frege and the Logic of Sense and Reference (New York: Routledge, 2002 Let us assume for the time being that the sentence has reference. If we now replace one word of the sentence by another having the same reference, but a different sense, this can have no bearing upon the reference of the sentence. Yet we can see that in such a case the thought changes; since, e.g., the thought in the sentence 'The morning star is a body illuminated by the Sun' differs from that in the sentence 'The evening star is a body illuminated by the Sun.' Anybody who did not know that the evening star is the morning star might hold the one thought to be true, the other false. The thought, accordingly, cannot be the reference of the sentence, but must rather be considered as the sense. 18
This passage is important for several reasons: first, we're given a couple of crucial assumptions for Frege's argument about the referents of sentences. Second and more importantly, these two assumptions are also invoked in Church's slingshot appearing in 1943. 19 Third, using these assumptions, Frege argues for the conclusion that the thought of a sentence cannot be its referent, but must be the sense. Let's name the two assumptions just mentioned as follows: SR: Sentences are referring expressions SUBDES: The referent of a compound referring expression -not containing devices like quotation marks or "believes that" -is preserved when a component referringexpression is replaced by another with the same referent.
The first assumption reflects Frege's tentative proposal to accept that sentences have references, while the second assumption reflects important rules of substitution for singular terms. SUBDES is therefore a generalized principle of substitution for compound expressions, an analogue to similar principles regarding the substitution of coreferring singular terms. The qualification in SUBDES is important both from a logical perspective and an historical one, for even Frege is careful to remark on the importance of the principle's restricted application for nonextensional contexts: "Exceptions are to be expected when the whole sentence or its part is direct or indirect quotation; for in such cases, as we have seen, the words do not have their customary reference." 20 One other notable remark about Frege's motivations (and so too with Church) is that Frege sought a theoretical analogue to singular term reference for the class of expressions larger than proper names. Calling this an analogue is appropriate, since Frege recognized the counterintuitive nature of positing sentence referents when he asks us to "assume for the time being that the sentence has a reference." 21 Now let us examine Frege's reasoning for thinking that the referent of the sentence must be either the True or the False. Informally, it seems that Frege's argument goes something like this. 22 (a) SR: Sentences are referring devices. Sentences qua singular terms may be regarded as proper names, and like proper names have both a sense and a reference.
(b) Compositionality: the referent of a complex referring expression is a function of the referents of its parts, whereas the sense of a complex referring expression is a function of the senses of its parts. 23 (c) SUBDES: Given (b), the referent of a compound referring expression -free from devices like quotation or "believes that" -is preserved when a component referring expression is replaced by another with the same referent.
(d) The referent of a sentence cannot be the thought (or proposition) it expresses since the thought (proposition) expressed by 'The morning star is a body illuminated by the Sun' differs from the thought expressed by 'The evening star 20 Frege, "On Sense and Reference," 65. 21 Frege, "On Sense and Reference," 62. 22 The following argument is a reconstruction developed from Anthony C. The remaining discussion in "On Sense and Reference" focuses on various examples testing Frege's thesis about the referents of sentences: the rather controversial initial assumption that sentences are similar enough to names to warrant applying the sense/reference distinction; an assumption about substitution to preserve reference given a reasonable principle of compositionality; and importantly even the makings of something similar to an abductive premise, which I label 'IBETV. ' We can see that most of the assumptions required for a slingshot-style argument to proceed may plausibly be found within Frege's reasoning. It is important to bear these Fregean considerations in mind when examining Church's argument.
Church's Slingshot 24
Let's turn to Church's argument appearing in his 1943 review of Carnap's Introduction to Semantics (appearing in the same year). This slingshot was a response to Carnap's break with the Fregean view that sentences designate truthvalues, opting instead for the alternative thesis that sentences designate propositions. Much of the argument, as should now be apparent, is inspired by Fregean considerations, in particular the recognition that Frege sought a theoretical analogue to singular term reference when constructing his own argument. Church's argument requires four relatively simple assumptions. 24 My reconstruction of the Church argument is a version of what Tyler Burge calls a "standardized form," though Burge notes that the argument "has a number of interesting variants, and … even more uses" (Tyler Burge, "Frege on Truth," in Frege Synthesized, eds. Leila Haaparanta and Jaakko Hintikka (Boston: D. Reidel Publishing Company, 1986), 108). However, later Burge notes that it is unlikely that Frege was giving an "elliptical" version of the ChurchGödel argument, since (by Burge's interpretation) Frege "invokes the normative foundations of logic and the normative roots of the primacy of sentences in logical theory in arguing for this conclusion … The Church-Gödel argument makes no such appeal …" (Burge, "Frege on Truth," 109). I'll quickly remark on the two new assumptions. One may regard ST as an analogue of the Fregean assumption that sentences are complex names, but in the current case the expressions with which we are concerned are definite descriptions. Note first that this assumption is in keeping with Frege's treatment of descriptions as referring devices, but second that the assumption is contrary to a Russellian descriptional theory -one that treats descriptions as quantificational rather than referential devices. Now consider the assumption I label 'LED.' Let us say that two singular terms  and  are logically equivalent if and only if
logically true. 25 By this principle, logically equivalent referring expressions, whether names or definite descriptions, corefer. Now consider the proof.
1. Assume SR and consider any two arbitrarily chosen sentences with the same truth-value, S and S' (e.g. S can be "Washington D.C. is the capital of the United States," while S' may be "Aristotle founded the Lyceum.") (Note: the symbol '' stands for the null set). While rejecting LED is one way to avoid the slingshot's conclusion, I wish to focus on other ways the slingshot can misfire, though my inclination is that the burden is on challengers of LED.
(b) and (c) corefer (by SUBDES and ST)
5. So (a) and (d) refer to the same thing (1, 2, and 4) 6. So all true sentences refer to the same thing (1 -5 and Universal generalization)
We could next run a similar argument, but this time instead of true sentences for S and S' we would use the falsities "New York is the capital of the United States" and "Plato founded the Lyceum" respectively. The result would be that all false sentences corefer. Thus, two quick, relatively simple slingshots get us the following semantic thesis: all true sentences refer to the same thing, while all false sentences refer to the same thing.
Notice that in order to draw a metaphysical conclusion about what the referents of sentences are -say the Fregean position that sentences refer to truthvalues -one will need a further premise, one perhaps similar to the one briefly mentioned above, along the following lines:
IBETV: The best explanation to account for the result of the slingshot is that all true sentences refer to a single unique entity the true, while all false sentences refer to a single unique entity, the false.
Without IBETV the slingshot is restricted to a more modest semantic thesis, namely that coextensional expressions are also codesignative, while remaining silent on the ontological question of what the referents of true and false sentences are. And though the this premise itself seems pretty reasonable, as far as the slingshot itself is concerned, one might take the argument to give equal support to the claim that all true sentences refer to say the number one, while all false sentences refer to the number zero or the null set. 26
Gödel's Slingshot
Gödel's slingshot, 27 like Church's, explicitly makes use of three assumptions similar to the one's invoked by both Church and Frege. Those assumptions are as follows:
Referential Compositionality -"the signification of a composite expression, containing constituents which have themselves a signification, depends only on the signification of these constituents (not on the manner in which this signification is expressed)"
26 To this end one might construct a similar abductive alternative: IBENO: The best explanation to account for the result of the slingshot is that all true sentences refer to a single unique entity the number one, while all false sentences refer to a single unique entity, the null set. Though Gödel's wording deviates from Church's language, many of his assumptions do the same theoretical work. First, the assumption above labeled "Referential Compositionality" presumably does the work of Church's substitution assumption. Second, Gödel's assumption LED*, though seemingly worrisome, is likely best interpreted along the lines of LED, that logically equivalent referring expressions refer to the same thing. 30 Third, I take SR* as a syntactic articulation doing the work of SR above. Fourth, just as Church requires an assumption about the uniqueness of referents for definite descriptions, so too with Gödel. Finally, just as Church's slingshot needs a further premise to get to an ontological conclusion about truth-values, so does Gödel, though Gödel's language is careful to conclude only that "all true sentences have the same signification (as well as all the false ones)." 31 Gödel leaves readers to piece through the argument for themselves (as the hints of the argument are made only in a footnote), though the reasoning runs the same as the Church deployment. Let us now turn to more contemporary slingshot deployments. As we will see, these slingshots draw far more robust metaphysical conclusions. 28 Gödel, "Russell's Mathematical Logic," 122. Neale remarks that "[LED*] is less worrying than Gödel's wording might suggest" (Neale, Facing Facts, 130), though he does not go on to say why he thinks this. Later, Neale writes, "An examination of the main text … might suggest that [Gödel] intends 'signify the same thing.' Whatever Gödel's intention, for the purposes of this argument I shall attribute to him, it is both sufficient and necessary that if descriptions are singular terms that simply stand for things, then [    and   is the object which has the property  and is identical with   ] stand for the same fact" (130). I disagree with Neale's latter characterization, mainly because of the use of the phrase "stand for the same fact," for Gödel never uses the term "fact." I find it far more plausible to interpret the phrase "means the same thing," along the lines of Neale's earlier proposal as "signify the same thing," since this is Carnap's characterization of synonymy (see Carnap, Introduction to Semantics, 55) and it's reasonable to think that Gödel, having published his article originally two years later in 1944, was familiar with this fact. 29 Gödel, "Russell's Mathematical Logic," 122. 30 Cf. footnote 28 above. 31 Gödel, "Russell's Mathematical Logic," 122.
Quine, Davidson, and Common-Noun Slingshots
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There are important distinctions between the slingshots presented by both Church and Gödel and those I am about to discuss. One key difference is one of presentation, as both Quine and Davidson present their arguments in the form of a reductio. Quine's targets are purportedly "opaque contexts," i.e. intensional contexts involving words like "necessarily" and "possibly," and hyperintensional contexts involving propositional attitude terms like "believes," "wishes," "wants," etc. 33 Quine appears to use the term "intensional" to describe both modal and hyperintensional contexts alike, though overall it appears he is concerned with contexts that appear to result in some failure of substitution. I will simply use the expression "nonextensional" when referring to such contexts. More generally, Quine claims that his slingshot allows him to make a more "sweeping observation," that "any mode of statement composition other than the truth functions, is referentially opaque."
35 However, in order for this conclusion to be plausible, Quine needs two variants on the principles of Frege and Church:
SUBTV: The truth-value of an expression is preserved when a component expression is replaced by another with the same truth-value.
LES: Logically equivalent expressions may be substituted in all contexts salva veritate.
The other assumption needed is ST, which for Quine's purposes does not depart significantly from the one stated above. Quine's aim is to show that SUBTV does not extend to expressions containing non-truth-functional operators that still allow LES. Restated in Quine's own words, his aim is to show that non-truthfunctional expressions are "referentially opaque." It is important to notice that SUBTV omits the extensional restriction, as this will be a bone of contention I discuss later in this essay. 36 So let  be a purportedly non-truth-functional expression such as 'necessarily' or 'possibly,' and assume for reductio that SUBTV applies to sentences containing , for then it will follow that  is truthfunctional, a presumably unacceptable result. So let S and S be any two arbitrarily chosen sentences alike in truth-value, say 'Hesperus is Hesperus' and 'Quine was born in Akron.' Suppose further that  is 'necessarily.' Then if (S), then (S), or if 'Necessarily, Hesperus is Hesperus,' then 'Necessarily, Quine was born in Akron.' that if we treat purportedly nonextensional expressions as truth-functional, then a slingshot delivers unacceptable results, while if we accept nonextensional expressions as indeed nonextensional, we risk the incoherence of quantifying into them. 39 As we saw above, in order for this variant of the slingshot to work, Quine must modify the assumptions used by Church and Frege. Although Quine's principles are quite close to the versions employed by Frege and Church, these are concerned with truth-preservation rather than preservation of reference. Thus, Quine's slingshot, with its two variants of the principles discussed earlier, SUBTV and LES, its reductio form, and the conclusion it draws, represents a significant departure from the original reasoning employed in Frege, Church, and Gödel. We will return to these differences later. For now, let us turn to discussion of Davidson. Reichenbach's view must be false. Finally, perhaps the most famous of the three is the slingshot in "True to the Facts" where Davidson uses the slingshot to object to Correspondence theories of truth that make use of facts as the truth-makers of sentences. If sentences designate facts, Davidson maintains, then all true sentences designate the same fact. Since this Eleatic conclusion is unacceptable, the initial 39 The Kronecker  version from Quine (Word and Object, 148-149) is employed much to the same effect as the earlier 1953 version, but this time using propositional attitude contexts instead. So, where  is a propositional attitude operator such as 'believes that,' the result would be that the subject of the sentence ends up believing everything. Unless of course 'believes that' is referentially opaque. 40 Davidson, "Truth and Meaning," 19. 41 Davidson,"The Logical Form of Action Sentences," 117-118. presupposition about sentences designating facts must be false, reductio ad absurdum.
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Davidson begins by asking when statements with the following form hold:
(3) the statement that p corresponds to the fact that q His response is as follows:
Certainly when "p" and "q" are replaced by the same sentence: after that the difficulties set in. The statement that Naples is farther north than Red Bluff corresponds to the fact that Naples is farther north than Red Bluff, but also it would seem, to the fact that Red Bluff is farther south than Naples (perhaps these are the same fact). Also to the fact that Red Bluff is farther south than the largest Italian city within thirty miles of Ischia. When we reflect that Naples is the city that satisfies the following description: it is the largest city within thirty miles of Ischia, and such that London is in England, then we begin to suspect that if a statement corresponds to one fact, it corresponds to all. 44 Next Davidson turns to spelling out in more formal fashion the reasoning employed in the above excerpt. The two assumptions provided are as follows:
(4) the sentences that replace 'p' and 'q' are logically equivalent (5) 'p' differs from 'q' only in that a singular term has been replaced by a coextensive singular term Although these suppositions as stated are not themselves principles, it's easy enough to turn them into principles similar enough to the ones already discussed.
Thus (4) appears to do the work of the assumption above LED, namely that logically equivalent referring expressions corefer, while it's likely that (5) does the work of SUBDES. Though not mentioned, presumably Davidson also needs something like ST, and the assumption that descriptions of the form  the fact that   are designators. Now consider any two arbitrarily chosen sentences that have the same truth-value, S and S, and consider the following slingshot:
1. the fact that S 2. the fact that (x)(x = Diogenes & S) = (x)(x = Diogenes) 3. the fact that (x)(x = Diogenes & S) = (x)(x = Diogenes) 43 While the first slingshot in "Truth and Meaning" is interesting within the context of that essay, since the conclusion reached is far more plausible than Davidson's other uses of the argument, namely that there must be more to meanings than extension, discussion on this version can for the most part be ignored. This concludes the discussion on what we might call the "Classic" slingshot deployments. However, before I turn to the final section, there is one more suspect slingshot to discuss, one proposed by Nathan Salmon 45 concerning the referents of commons noun phrases.
A Slingshot for Common Nouns 46
Along these lines, one might construct a slingshot argument in the vein of Church and Gödel to argue for the claim that any two arbitrarily chosen common nouns that happen to have the same extension refer to the very same thing. If sound, the argument would strongly suggest that any two common nouns that happen to have the same semantic extension, e.g. 'Tyrannosaurus rex" and "dodo," refer to the same thing.
The argument requires the same assumptions from the original Church version above, though with two minor changes, -SUBS and CNR. The former is simply our good old original SUBDES reformulated to accommodate common nouns. The latter just states that common noun phrases are referring expressions. Salmon also employs a device that turns an open sentence into a common noun phrase using the phrase "thing which is such that." 47 45 Salmon, Reference and Essence.
46 This sub-section considers argument one might propose to support the view that Platonic natural kinds are individuated by their metaphysical extensions, a project I discuss in future work. The argument for this view, one I'm calling the extensional view of kind individuation, takes the conclusion from a common noun slingshot: that for any arbitrarily selected pair of common nouns with the same semantic extension, those two nouns corefer. Generalizing to other common noun pairs yields the conclusion that common nouns with the same semantic extension corefer, which may then be used to formulate an argument for the individuation of kinds. The specifics of such an argument needn't be articulated in much detail here since my intent is to nip any such argument in the bud by showing how a slingshot of this form fails. Like other slingshots, this conclusion only delivers a semantic conclusion, one telling us only that for any two arbitrarily chosen common noun phrases that happen to have the same extension, those noun phrases have the same referent; the argument itself tells us nothing about what the referents of those expressions are. It should be noted that Salmon thinks the argument is unsound since line 5 makes an illegitimate appeal to -SUBS: If the argument were sound, so Salmon reasons, the phrases "neighbor of Shakespeare" and "neighbor of England's greatest playwright" would refer to one and the same thing. 49 However, this seems wrong since "it is easy to imagine circumstances in which there are individuals who are of one kind but not the other." 50 Unfortunately, this is the only explanation given in Reference and Essence for rejection of -SUBS. Though we are told rejecting -SUBS is the reason for the trouble, I suspect that flat out rejection of the principle is a little too hasty. In fact, I think the reasoning employed in rejecting the sort of substitution move involved in the common noun slingshot has to do with the context created by the phrase "thing x such that." Salmon acknowledges this fact in later essays 51 and it's likely the idea he had in mind (albeit implicitly in his earlier work) in rejecting -SUBS.
There is one final topic to address before moving on to criticisms, namely substitution rules. All slingshots require some form of substitution, whether the substitution is intended salva designate, to preserve the referent of the larger containing expression, or salva veritate. Such a key move needs a brief discussion since the legitimacy of certain slingshot deployments hinges on which substitution moves are acceptable.
Substitution Rules
principles concerned with referent preservation ought therefore to be regarded as a class of principles separate from typical principles of inference. Inference principles, as any student of introductory symbolic logic will attest, are truthpreserving rather than referent preserving. In articulating many of the principles found below, however, I shall speak loosely of inference, though it is important to remember that slingshot substitution principles are but analogues to principles of inference. PSME: Principle of Substitutivity for Material Equivalents
We can read this as saying that for any two sentences  and  sharing the same truth-value, where () is a true sentence containing at least one occurrence of  (in an extensional context), we can legitimately infer (), where () is the result of replacing at least one occurrence of  in () by  and vice versa. As is familiar, a linguistic context is extensional just in case it permits the substitution of coextensional expressions such that the truth of the larger containing expression is preserved. Consider: a) Quine was born in Ohio and Davidson was born in Massachusetts
The binary connective 'and' (along with the other usual truth-functional connectives) is extensional in the sense that it operates on the extensions of sentences, namely their truth-values. Thus, the truth of (a) is preserved if we substitute for either of the sentences flanking 'and' with another true sentence, e.g. "Kripke was born in Nebraska."
PSST: Principle of Substitutivity for Singular Terms
We can read this principle as saying that if one has two coextensional singular terms  and , where () is a sentence containing at least one This principle is particularly important for slingshot-style arguments, as many have contested the principle's legitimacy in criticizing slingshot deployments.
-SUBS:
Iota-Substitution (Principle of Substitutivity for Definite Descriptions)
For those who accept definite descriptions as singular terms, these substitution rules will be superfluous since PSST already directly licenses these moves. However, for those who adopt a Russellian treatment of descriptions, PSST will not work. Consider It's clear that (f) is a valid argument, but if we were to formalize it we cannot use our principle about singular terms, PSST, to make the move (assuming of course a Russellian theory of descriptions):
Iota-Substitution, however, resolves this problem; rather than using PSST as the justification at iii, one can appeal to -SUBS. This triplet of rules says that first, if the unique individual satisfying the constitutive formula  is the same as the unique individual satisfying the constitutive formula , one can substitute 
-SUBS:
Nu-Substitution (Principle of Substitutivity for Common Nouns)
In keeping with the Fregean spirit of maintaining the analogy with singular term reference, one might construct a principle for the interchange of common noun phrases. We can read this principle as saying that if two coextensional singular terms  and  (i.e. Earlier I mentioned that Salmon 53 suggests a rejection of -SUBS. However, a flat out rejection of the principle is too quick. The trouble in the common noun slingshot seems to be caused not by the principle of substitution, but by the phrase "thing x which is such that," in particular the "that" operator, which Salmon in later essays maintains is arguably nonextensional. 54 If indeed the "that" operator is nonextensional, then slingshots that make the substitution moves for expressions within the scope of these operators have ignored the caveat that substitution is licensed only for extensional contexts. This move is perhaps the most frequently occurring dubious strategy in slingshot deployments.
Slingshot Malfunctions
I now turn to discussion of some surprisingly common slingshot malfunctions.
53 Salmon, Reference and Essence. 54 See for example Salmon, Frege's Puzzle, 6 and Salmon, "The Very Possibility of Language," 349). One potential hiccup for Salmon's hypothesis is that contexts typically regarded as opaque, e.g. propositional attitude contexts like "believes that" or modal contexts like "It is necessary that," are opaque because of operators like "believes" or "It is necessary" rather than the "that" operator. The reply is that this seems wrong if we consider expressions like "Russell affirmed Logicism," which omits the occurrence of "that" but remains perfectly grammatical. Further, from the truth of this statement one can infer the following: Russell affirmed that mathematics is reducible to logic. That the "that" operator is nonextensional seems to me a plausible hypothesis. But what about expressions like "it's not the case that"? If anything is an extensional operator, surely this is. Salmon's reply (in e-mail correspondence) is that the expression "the case" is synonymous with "true," and that "It is the case that snow is white" is a stylistic variant of "That snow is white is the case." Similarly, "It is not the case that snow is white" is an variant of "That snow is white is not the case," which express the proposition that snow is white is not true.
The Extensional Malfunction
Arguments without the extensional restrictions on substitution go awry in that there is an illegitimate appeal to a substitution principle very similar to a legitimate one, although the principle itself in its unqualified form is strictly speaking false. 55 Consider the original formulation of our substitution principle:
SUBDES: The referent of a compound referring expression -free of devices like quotation or "believes that" -is preserved when a component referringexpression is replaced by another with the same referent.
Preservation of reference for a larger containing expression when substituting coreferring constituent expressions is preserved only when those constituent expressions are not within the scope of ostensibly nonextensional, or ungerade, contexts. As I discussed earlier, even Frege himself was careful to include a clause about the principle's inapplicability for cases involving direct or indirect quotation. 56 But now consider Quine's slingshots in light of this restriction, both of which involve substitution of coreferring expressions under the scope of what Quine claims are purportedly nonextensional operators such as "it is necessary that" or "believes that." Given the extensional restriction on substitution principles, Quine's slingshots might strike one as odd, but recall that SUBTV as I formulated it did away with this restriction. Also remember that Quine's aim is to show that accepting SUBTV along with the other assumptions listed earlier delivers the result that supposed nonextensional operators in fact turn out to be extensional, which is evidently unacceptable. Quine's further result, that supposed nonextensional bits of language are simply incoherent, is obviously not delivered by this slingshot, and must be argued for elsewhere. 57 But the trouble for the Quinean deployments, as well as other slingshots utilizing the reductio model, is that the strength of a reductio relies on the assumption that all other premises in the argument are true. So imagine that the Quinean supporter replies that the question of which substitution moves are legitimate principles for slingshot-style argumentation is precisely what is at issue, and that deciding which contexts are applicable to various substitutions in advance stacks the deck unfairly against the Quinean argument. However, if one can reject a premise other than the reductio premise, and in our current case it is at least plausible that the principle that's false is not the reductio premise, but the unqualified restriction principle, the whole argument is significantly weakened. Let's now turn to the Davidson slingshot about facts. Recall that Davidson's goal was to cast doubt on correspondence theories that made use of facts, and that the slingshot supposedly shows that all facts collapse into one great Eleatic fact. However, Davidson's slingshot also contains a questionable context, viz. "the fact that …," arguably nonextensional due to the occurrence of the "that" operator. 58 Since Davidson's slingshot about facts also employs the characteristic reductio form, his argument, like the Quinean deployment, is significantly weakened. For the proponent of facts may just as easily reject Davidson's substitution principle while maintaining that sentences still correspond to facts.
Thus, in order to derive the intended disquieting conclusions from these two slingshots, the arguments must include a premise that is at least arguably contestable. This strategy should strike the reader as highly methodologically suspect.
Suppose, however, an advocate of the reductio-style slingshot of Davidson's simply grants that the "that" operator is nonextensional. There is another way to read Davidson's slingshot that need not appeal to a contestable, purportedly nonextensional context like "the fact that." Consider the original Church slingshot and its four assumptions. As a reminder: SUBDES: The referent of a compound referring expression -free of devices like quotation or "believes that" -is preserved when a component referring expression is replaced by another with the same referent. LED: Referring expressions that are trivially logically equivalent to one another refer to the same thing. 58 Cf. Krüger, who says that the trouble is caused not by the occurrence of the 'that' operator per se, but the assumption that facts are extensions (Krüger, "Has the Correspondence Theory of Truth Been Refuted," 208).
However, suppose one were to replace SR with a variant that we assume for reductio SF: Sentences correspond to facts If we now run the slingshot as Church did, the Eleatic conclusion appears to follow, and the critic of facts may now claim that SF is the premise causing the trouble, for we now no longer have substitutions that take place within a context like "the fact that."
But what this reconstruction of Davidson's slingshot does is suspicious for two reasons. First, it makes the contentious assumption that the correspondence relation is the same as reference. 59 Second, and more importantly for our purposes, it builds into an ostensibly semantic argument a fairly substantive and highly suspicious metaphysical assumption about facts. This strategy represents a significant deviation from the original Frege-Church-Gödel slingshots.
Dubious Metaphysical Premises
This malfunction involves building dubious metaphysical assumptions into the argument in order to draw what are often shocking metaphysical conclusions. The original slingshot deployments, those by Frege, Church, and Gödel, by themselves established only the semantic thesis that sentences with the same truth-values have the same designation. A more general conclusion may be drawn with the slingshot and expressions other than sentences, namely that the closest thing to singular term reference for any expression will be the expression's extension. Any further metaphysical conclusions can be reached only by adding one or more substantive metaphysical assumptions, for example by way of adding an abductive premise, as with Frege and Church. That assumption may look similar to what I earlier called IBETV. 59 I flag this as contestable move, though for the purpose of this essay, the point is not all that crucial. I would however like to say a little about why collapsing reference to correspondence is at least arguably illegitimate. Historically, both Frege and Mill are notable for distinguishing between the referent of an expression on the one hand, and the content on the other.
Contemporary advocates of Millianism also make a similar distinction, though for certain sorts of expressions -e.g. demonstratives, indexical expressions, and proper names -content and reference are the same. Slingshots, as we've noted, are arguments concerned with the referent, or designata of expressions, rather than their content. What's more, consider the fact that a theory of content, and so too with the notion of correspondence, seeks to preserve certain structural features between an expression, and what that expression is supposed to represent. This mirroring, isomorphism or paralleling, is not something typically associated with reference.
As briefly mentioned earlier, the conclusion of the slingshot (if sound) seems equally compatible with a variant of IBETV where the referents of sentences are say the number one and zero or the empty set. However, recognizing that the slingshot is an argument concerning the relationship between bits of language and their relations to various semantic values, there is reason to favor IBETV over a principle invoking numbers since it's difficult to see the initial semantic relevance of numerical entities to whole sentences.
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Similarly, the second reconstruction of Davidson's slingshot builds into the assumptions of the argument a rather substantive answer to what the referents of sentences are, namely facts. But this should strike one as a dubious methodological strategy. I can use the slingshot in this way to prove there's only one fact, one truth, one proposition, but only if I build entities into the argument precisely those assumptions needed for the argument to work.
Presumably the rationale behind Davidson's questionable assumption rests on the idea that a correspondence theorist must say that sentences correspond to facts, and that the relation of correspondence is the same as reference. This ignores the possibility of linguistic expressions relating to objects in other ways. For even Frege notes that while the sense of an expression cannot be the reference, we still might say that a sentence expresses its sense and refers to its referent. This same Fregean strategy -in effect, the loss of one's so-called 'semantic innocence' -is open to one who would like to avoid the Davidson slingshot as well.
A Lesson From Misfired Slingshots
I began with an examination of the historical roots of slingshots with the hope that an understanding of the original motivations of the argument's authors would give us insight into later versions of it. I then examined a variety of slingshot deployments with a special focus on those whose conclusions were of significance for metaphysics. Those metaphysically oriented slingshots I argued made use of several methodologically suspect strategies. These dubious strategies came in two main varieties: first, extensional malfunctions as we saw in Quine, Davidson, and one discussed (but not endorsed) by Salmon; and second those deployments whose metaphysical assumptions were to blame for generating the shocking conclusions.
60 Obviously numbers will be relevant if we're inquiring after the referents of numerals.
These suspicious strategies, I argued, make certain slingshot deployments far less metaphysically significant than they might at first appear. What's more, these misfired slingshots malfunctioned precisely because of the confusion of metaphysics and language.
Still, insofar as slingshots are more than merely linguistic, we cannot conclude from this that there are no genuinely metaphysical conclusions to be had from primarily linguistic considerations. I have also not argued that the slingshot is of no historical or philosophical significance. To the contrary, the argument is particularly enlightening in that it (i) gives us very strong (though not decisive) evidence for the claim that the designatum of any expression is its semantic extension and that (ii) certain sorts of linguistic contexts require substitution restrictions on pain of generating absurd results. These, however, are interesting semantic results; they tell us very little (if anything) about metaphysics.
